
148 Apr.2016,36(2)Laboratory Animal and Comparative Medicine

doi:10.3969/j.issn.1674-5817.2016.02.015

1,    1, 2,    1, 1

(1. , 230022; 2. , 230001)

[ ]    

[ ] ; ; 

[ ] Q95-33   [ ] A   [ ] 1674-5817(2016)02-0148-04

[ ] 2015-09-09

[ ] (2014BAL03B00)

[ ] (1988-), , , : 

     

       E-mail: daearth6@163.com

[ ] (1953-), , , , : 

     

                    E-mail: tangjiulai8888@163.com

(Macaca mulatta Zimmermann)

1 2
[ 1 ]

Rh (AIDS)

97.5%, 93%[2]

[3]

[4]

1  

2(Tryptophan hydroxylase-2,

TPH2) TPH 5-

(5-HT) 5-HT

5-HT

[5]

TPH2

TPH2 - - (Hypothalamic-

Pituitary-Adrenal HPA)

[6,7] Nagano [8]

2(neurokinin A receptor, NK-2)

NK -2 mRNA

, NK-2 NK-2

Nagano NK-2

1.1   

Nieratschker
[9] CD3+ T

MORC

CW 1(Microrchidia 1, MORC1)

MORC1

1.2   

(μκδ)

Howell
[10] 11C

(PET)

(thermostable bacterial cocaine

esterase CocE)
[11]

   



Apr.2016,36(2)      149Laboratory Animal and Comparative Medicine

Lewin [12]

1(trace amine associated receptor 1, TAAR1)

TAAR1

1.3   

Uslaner [13]

(dual orexin recep-

tor antagonists, DORAs) DORA-22

Zhdanova [14]

1.4   

[15] Vasiliki [16]

Koch [17] HPA , 

[18]

2   

2.1   

(Parkinson disease, PD) 

[19] 1- -4- -1,2,3,

6 - ( 1 - m e t h y l - 4 - p h e n y l - 1 ,  2 ,  3 ,  6 -

tetrahydropyridine, MPTP) PD

, PD ,

, MPTP PD

PD [20]

PD
[21,22]

PD

2.2   

β

[23] Lange [24]

M1

, , 

2.3   

2.3.1  (cytomegalovirus, CMV)

(RhCMV)

,

(HCMV) RhCMV

HCMV

HCMV RhCMV

,

HCMV [25]

2.3.2    -71(enterovirus 71, EV71) EV71

Zhang [26]

EV71

EV71

2.3.3    EB(Epstein-Barr)     Haanstra [27]

EB EB

B , 

2.4   

Haanstra [28]

α4β1 α4β7

α4β7



150 Apr.2016,36(2)Laboratory Animal and Comparative Medicine

3   

, 

[29] 71%

19% 14%

[1]    . (Macaca mulatta)  [J]. 

, 1982, 2(2):56.

[2]  Gibbs RA, Rogers J, Katze MG, et al. Evolutionary and

biomedical insights from the rhesus macaque genome [J].

Science, 2007, 316(5822):222-234.

[3]    Zahn LM, Jasny BR, Culotta E, et al. A barrel of monkey genes

[J]. Science, 2007, 316(5822):215.

[4]   Chen GL, Miller GM. Advances in tryptophan hydroxylase-

2 gene expression regulation: new insights into serotonin-

stress interaction and clinical implications [J]. Am J Med

Genet B Neuropsychiatr Genet, 2012, 159B (2):152-171.

[5]   Michopoulos V, Perez Diaz M, Embree M, et al. Oestradiol

alters central 5-HT1A receptor binding potential differences

related to psychosocial stress but not differences related to 5-

HTTLPR genotype in female rhesus monkeys[J]. J

Neuroendocrinol, 2014, 26(2):80-88.

[6]   Chen GL, Novak MA, Hakim S, et al. Tryptophan hydroxy-

lase-2 gene polymorphisms in rhesus monkeys: association

with hypothalamic-pituitary-adrenal axis function and in

vitro gene expression[J]. Mol Psychiatry, 2006, 11(10): 914-

928.

[7]  Chen GL, Novak MA, Meyer JS, et al. TPH2 5’-and 3’-

regulatory polymorphisms are differentially associated with

HPA axis function and self-injurious behavior in rhesus mon-

keys [J]. Genes Brain Behav, 2010, 9(3):335-347.

[8]   Nagano M, Oishi T, Suzuki H. Distribution and pharmaco-

logical characterization of primate NK-2 tachykinin recep-

tor in the central nervous system of the rhesus monkey[J].

Neurosci Lett, 2011, 503(1):23-26.

[9]   Nieratschker V, Massart R, Gilles M, et al. MORC1 exhibits

cross-species differential methylation in association with

early life stress as well as genome-wide association with

MDD[J]. Transl Psychiatry, 2014, 4(8):e429.

[10] Howell LL, Nye JA, Stehouwer JS, et al. A thermostable

bacterial cocaine esterase rapidly eliminates cocaine from

brain in nonhuman primates [J]. Transl Psychiatry, 2014, 4

(7): e407.

[11] Collins GT, Brim RL, Noon KR, et al. Repeated administra-

tion of a mutant cocaine esterase: effects on plasma cocaine

levels, cocaine-induced cardiovascular activity, and immune

responses in rhesus monkeys [J]. J Pharmacol Exp Ther,

2012, 342(1):205-213.

[12] Lewin AH, Miller GM, Gilmour B. Trace amine-associated

receptor 1 is a stereoselective binding site for compounds in

the amphetamine class [J]. Bioor  Med  Chem, 2011, 19(23):

7044-7048.

[13] Uslaner JM, Tye SJ, Eddins DM, et al. Orexin receptor

antagonists differ from standard sleep drugs by promoting

sleep at doses that do not disrupt cognition[J]. Sci Transl

Med, 2013, 5(179):179ra44.

[14] Zhdanova I V, Ken M, Bozhokin S V, et al. Familial circadian

rhythm disorder in the diurnal primate, Macaca mulatta[J].

PLoS One, 2012, 7(3):e33327.

[15] Arnsten AF. Stress signalling pathways that impair prefrontal

cortex structure and function.[J]. Nat Rev Neurosci, 2009, 10



Apr.2016,36(2)      151Laboratory Animal and Comparative Medicine

(10):410-422.

[16] Vasiliki M, Melinda H, Donna T, et al. Social subordination

produces distinct stress-related phenotypes in female rhesus

monkeys [J]. Psychoneuroendocrinol, 2012, 37(7):1071-

1085.

[17] Koch H, McCormack K, Sanchez MM, et al. The develop-

ment of the hypothalamic-pituitary-adrenal axis in rhesus

monkeys: Effects of age, sex, and early experience [J]. Dev

Psychobiol, 2014, 56(1):86-95.

[18] Maestripieri D, Hoffman CL. Chronic stress, allostatic load,

and aging in nonhuman primates [J]. Dev Psychopathol, 2011,

23(4):1187-1195.

[19] Goetz CG, Diederich NJ. Dopaminergic agonists in the

treatment of Parkinson’s disease [J]. Revue Medicale De

Bruxelles, 2001, 21(6):493-499.

[20] Lin X, Min S, Masilamoni JG, et al. Proteomic profiling in

MPTP monkey model for early Parkinson disease biomarker

discovery[J]. Biochim Biophys Acta, 2015, 1854(7):779-

787.

[21] Zhou Y, Sun M, Li H, et al. Recovery of behavioral symptoms

in hemi-parkinsonian rhesus monkeys through combined gene

and stem cell therapy [J]. Cytotherapy, 2013, 15(4):467-480.

[22] Yan M, Sun M, Zhou Y, et al. Conversion of human umbilical

cord mesenchymal stem cells in Wharton’s jelly to dopamine

neurons mediated by the Lmx1a and neurturin in vitro:

potential therapeutic application for Parkinson’s disease in

a rhesus monkey model [J]. PLoS One, 2013, 8(5):e64000.

[23] Blennow K, Hampel H, Weiner M, et al. Cerebrospinal fluid

and plasma biomarkers in Alzheimer disease[J]. Nat Rev

Neurol, 2010, 6(3):131-144.

[24] Lange HS, Cannon CE, Drott JT, et al. The M1 muscarinic

positive allosteric modulator PQCA improves performance

on translatable tests of memory and attention in Rhesus

monkeys [J]. J Pharmacol Exp Ther, 2015: jpet. 115.226712.

[25] Arens R, Remmerswaal EBM, Bosch JA, et al. 5th Interna-

tional Workshop on CMV and Immunosenescence - A shadow

of cytomegalovirus infection on immunological memory[J].

Eur J Immunol, 2015, 45(4):954-7.

[26] Zhang Y, Cui W, Liu L, et al. Pathogenesis study of enterovirus

71 infection in rhesus monkeys[J]. Lab Invest, 2011, 91(9):

1337-1350.

[27] Haanstra KG, Wubben JAM, Jonker M, et al. Induction of

encepha l i t i s  in  rhesus  monkeys  in fused  wi th

lymphocryptovirus-infected B-cells presenting MOG34-56

peptide[J]. PLoS One, 2013, 8(8):e71549.

[28] Haanstra KG, Hofman SO, Est vo DML, et al. Antagonizing

the α4β1 integrin, but not α4β7, inhibits leukocytic infiltra-

tion of the central nervous system in rhesus monkey experi-

mental autoimmune encephalomyelitis[J].  J Immunol, 2013,

190(5):1961-1973.

[29] Choughule KV, Barr JT, Jones JP. Evaluation of rhesus

monkey and guinea pig hepatic cytosol fractions as models

for human aldehyde oxidase [J]. Drug Metab Dispos, 2013,

41(10):1852-1858.

Progress on Application of Rhesus Monkeys in Human

Nervous and Mental Diseases Research
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[Abstract]    An animal model for research of human nervous and mental diseases should accurately

reproduce the various aspects of disease. Rhesus monkey is closely related to humans in terms of

anatomy, genetics and physiology, and represents an excellent animal model to study several of neuro-

logical diseases. This belief may be based on particular evidence or it may be inferred from the similarities

between the animal model and humans. This article mainly discussed the applications of rhesus monkey

used in research on nervous and mental disease in human.
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